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WHAT IS CLAIMED IS: 
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and 



A plastic optical fiber with a lens comprising: 
vastic optical fiber including a core and a cladding; 



a lens ra^ving a function of controlling light rays, said 
lens being formed of a material with a thermally-softening 
temperature higher\han a thermally-softening temperature of said 
core, and said lens\eing integrated with said plastic optical 
fiber by heat ing and praising said lens against an end face of said 
plastic optical fiber. 
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2. The plastic opt icalVf iber with a lens according to claim 
1, wherein said lens comprise\ a light-condensing lens having a 
spherical surface. 



3. The plastic optical f iber\with a lens according to claim 
2, wherein said lens comprises a b^l 1 lens. 

20 4. The plastic optical fiber witma lens according to claim 

1, wherein said lens comprises a 1 i ght-Oi^ndens i ng lens having a 
semi spher ical surface. 

5. The plastic optical fiber with a 1 en\ according to claim 
25 1, wherein said lens is formed of glass. 



6. The plastic optical fiber with a lens ac\ording to claim 
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1, wherein Eaid lens is formed of polymer. 

7. Th| plastic optical fiber with a lens according to claim 
1, whereiril said plastic optical fiber comprises a 
total ly-fluoVine-contained plastic optical fiber. 

8. The plastic optical fiber with a lens according to claim 
1, wherein saild lens has a diameter smaller than a diameter of said 
plastic optical fiber. 

10 9. The plastic optical fiber with a lens according to claim 

8, wherein said lens is bonded to said plastic optical fiber at 
a peripheral poVtion of said lens with an adhesive. 



10. A metnod of fabricating a plastic optical fiber with 
15 a lens, said met|od comprising the steps of: 

preparing a thermally-conductive substrate for holding a 
lens in a predetermined position; 

holding th\ lens in the predetermined position on the 
substrate ; 

20 heating the |subst rate and the lens held thereby to a 

temperature below a|thermal ly-sof tening temperature of the lens 
and above a therma 1 1 Xr sof t en ing temperature of a core of a plastic 
optical fiber; and 

pressing an enS face of the plastic optical fiber against 

25 the heated lens to mol\d the end face of the plastic optical fiber 
to integrate the lens with the plastic optical fiber and cause an 
end of the plast ic opt iffial f iber to have a funct ion of control 1 ing 
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light i^ys. 

. The method of fabricating a plastic optical fiber with 
a lens according to claim 10, wherein in said preparing step the 
thermal lylrconduct ive substrate is prepared such that a portion 
with a contour for holding the lens in the predetermined position 
is formed ^direct ly or indirectly on the thermally-conductive 
substrate. 

12. Th| method of fabricating a plastic optical fiber with 
a lens according to claim 11, wherein in said preparing step the 
thermal ly-conduc t i ve substrate i s prepared such that an adj ust ing 
surface for ^adjusting a positional relationship in an 
opt ical -ax i a 1 direction between the lens and the plastic optical 
fiber is also foVmed near the portion with a contour for holding 
the lens, and inlsaid pressing step a periphery of the end face 
of the plastic optical fiber is caused to abut the adjusting 
surface when the end face of the plastic optical fiber is pressed 
against the heated\lens. 



13. The methodof fabricating a plastic optical fiber with 
a lens according touclaim 10 further comprising the step of 
providing an alignmen\t member for holding an end portion of the 
plastic optical fiber^and aligning optical axes of the lens and 
the plast ic opt ical f ibeT wi th each other on the substrate, wherein 
the optical axes of the\lens and the plastic optical fiber are 
caused to align with eacn other when the end face of the plastic 
optical fiber is pressed against the heated lens in said pressing 
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st^p. 

14, The method of fabricating a plastic optical fiber with 
a le^s according to claim 10, wherein in said holding step the lens 
heldVn the predetermined position has a diameter smaller than a 
diamemer of the plastic optical fiber. 
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1^. The method of fabricating a plastic optical fiber with 
a lens according to claim 10 further comprising the step of bonding 
the lens t^ the plastic optical fiber at a peripheral portion of 
the lens wnth an adhesive. 
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16. A light-emitting/receiving apparatus comprising: 

a 1 ight-^mi 1 1 i ng/ rece i v ing dev ice arranged on a subs t rate ; 

a pi ast ia opt ical fiber including a core and a cladding; 



15 and 



a lens haviVg a function of controlling light rays, said 
lens being arranges above said light-emitting/receiving device 
and formed of a material with a thermally-softening temperature 
higher than a thermalUy-sof tening temperature of said core, and 
said lens being integrated with said plastic optical fiber by 
having been heated and pressed against an end face of said plast ic 
optical fiber. 



17. The 1 ight-emi taing/receiving apparatus according to 
25 claim 16, wherein said sub^rate has a portion for holding said 
lens in a predetermined po\ition, said portion being formed 
directly or indirectly on szi\ substrate. 
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ISAThe light-emitting/receiving apparatus according to 
claim 17, herein an adjusting surface for adjusting a positional 
relationship in an optical-axial direction between said lens and 
said plastilp optical fiber is also formed near said portion for 
holding sail lens, and a periphery of the end face of said plastic 
optical fibelr abuts said adjusting surface. 

19. The light-emitting/receiving apparatus according to 



10 claim 18, wher.ein said lens has a diameter smaller than a diameter 
of said plastilc optical fiber, said portion for holding said lens 
comprises a recess whose size is larger than the diameter of said 
lens and smaller than the diameter of said plastic optical fiber, 



and said adjusting surface comprises a surface around said recess. 



20. The I ^ght-emi tt ing/receiving apparatus according to 
claim 17, where inj^ sai d portion for holding said lens is formed 
integrally with slid lens and of a material common to said lens 
and integrally wirh said lens. 



21. The 1 ighl^-emi tt ing/rece i ving apparatus according to 

claim 16, wherein sl\id substrate is provided with an alignment 

I 

member for holding an. end portion of said plastic optical fiber 



and aligning optical axes of said lens and said plastic optical 
25 fiber with each other.l 

22. The 1 ight-eraji tt ing/recei ving apparatus according to 
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claim 161 wherein said lens is a light-condensing lens having a 
spherical surface. 

231 The light-emitting/receiving apparatus according to 
5 claim 22, wherein said lens is a ball lens. 
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24.| The light-emitting/receiving apparatus according to 
16, iVhere in said 
sem i spher ilfcal surface. 



claim 16, iVherein said lens is a light-condensing lens having a 
ifc; 



25. jPhe light-emitting/receiving apparatus according to 
claim 16, wierein said lens is formed of glass. 

26. i\he light-emitting/receiving apparatus according to 
15 claim 16, wWerein said lens is formed of polymer. 

27. Th| 1 ight-emi tt ing/receiving apparatus according to 
claim 16, |vherein said plastic optical fiber is a 
total ly-f luor ime-contained plastic optical fiber. 



28. The |l ight-emi tt ing/receiving apparatus according to 
claim 16, where iln said lens is bonded tosaidplasticoptical fiber 
at a per ipheral Iport ion of said lens with an adhesive. 



25 29. A method of fabricating a light-emitting/receiving 

apparatus, said method comprising the steps of: 

preparing a \\therma 1 ly-conduc t i ve substrate for arranging 
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a 1 ight-emitt ing/r^eiving device and holding a lens in 
predetermined positions, respectively; 

arranging th^ light-emitting/receiving device in the 
predetermined positJion on the substrate; 

holding the {lens in the predetermined position on the 
substrate ; 

heating thel substrate and the lens held thereby to a 
temperature below fa thermally-softening temperature of the lens 
and above a therma |ly-sof t ening temperature of a core of a plastic 
optical fiber; anc 

pressing anS end face of the plastic optical fiber against 
the heated lens tcf mold the end face of the plastic optical fiber 
to integrate the Bens with the plastic optical fiber and cause an 
end of theplasticfoptical fiber to have a funct ion of control 1 ing 
light rays. 



30. The me:hod of fabricating a light-emitting/receiving 
apparatus according to claim 29, wherein in said preparing step 
the thermal ly-comduct ive substrate is prepared such that a port ion 



20 for holding the 



lens in the predetermined position is formed 



directly or indirectly on the thermally-conductive substrate. 

31. The method of fabricating a light-emitting/receiving 
apparatus accordjing to claim 30, wherein in said preparing step 
the thermal ly-c©nduct ive substrate is prepared such that an 
adjusting surfacfe for adjusting a positional relationship in an 



optical-axial di 



rection between the lens and the plastic optical 
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fiber is also formed near the portion for holding the lens, and 
in saidVpress ing step a periphery of the end face of the plastic 
optical ttiber is caused to abut the adjusting surface when the end 
face of |he plastic optical fiber is pressed against the heated 
1 ens. 



32. 1 The method of fabricating a light-emitting/receiving 
apparatusllaccording to claim 29 further comprising the step of 



/ 

^ providing Ian alignment member for holding an end portion of the 
10 plastic optical fiber and aligning optical axes of the lens and 
the plast icjlopt ical f iber wi th each other on the substrate, wherein 
the optical|axes of the lens and the plastic optical fiber are 
caused to allign with each other when the end face of the plastic 
optical f ibqr is pressed against the heated lens in said pressing 
15 step. 

33. Th^\ method of fabricating a light-emitting/receiving 
apparatus according to claim 29, wherein the lens held in said 
holding step haf^s a diameter smal ler than a diameter of the plastic 

20 optical fiber. 

34. The m|thod of fabricating a light-emitting/receiving 
apparatus according to claim 29 further comprising the step of 
bonding the lenl to the plastic optical fiber at a peripheral 

25 portion of said |ens with an adhesive. 
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